Abstract: Continuously growing indebtedness of Czech households is a trend of recent years. Even though the pace of the growth of credits provided to households is not currently reaching such high values as it did in previous years, still household indebtedness is growing every year and the volume of credits granted by banks exceed one billion of Czech crowns at the moment. This paper focuses on the development of the indebtedness of Czech households, its current status and the predicted future development. This topic will be analysed not only on the general level but also from the viewpoint of income and age. The aim of this paper is to analyse the development of Czech household debt at banking institutions, including a prediction of future development. The analysis will be performed using cluster analysis, which occurs in the evaluation of total household indebtedness and to the analysis of household indebtedness according to their income and age structure of the respondents.
Introduction
For most people the possibility of obtaining a large amount of money relatively easily and fast is a temptation that they will often succumb to. Today it is very easy to apply for a loan. The most important condition is usually the client's creditworthiness, in other words the client's ability to repay the credit. Instalments may be distributed over a long period of time so that they would not represent a huge burden for households. However it is just this easy availability and a wide range of credit products made almost to measure for every client that cause that people are attracted to draw up a credit contract that will provide them with a financial sum they need in a short time -nonetheless such contract will later turn out to be unfavourable.
The objective of this paper is to give complex data on the development of household indebtedness in years 1993-2011. The executed analysis will focus not only on the causes of indebtedness, its past and expected development. It will also study the indebtedness of households from the viewpoint of their incomes and age structure. At the same time we will make a prediction about the future development of household credits and deposits for years 2012 and 2013.
Development of household indebtedness
In the course of the nineties of the 20th century significant oscillations were occurring in the sphere of granting credits to households. Within this period the level of indebtedness did not grow substantially and in some years it even slightly decreased. We see the main reasons for this in extensive economic and social changes, uncertain future and the unwillingness of banks to provide loans to minor clients. The beginning of the new millennium represented a turn in the sphere of credits granted to households. Within the last decade the volume of financial means borrowed by households increased multiple times. When seeking to identify the causes of this credit turning point it is logical to focus on interest rates that determine the price of the borrowed means. In this paper we consider nominal interest rates (ie interest rates specified explicitly in the contracts of loan or deposit). Interest rates demonstrated a high level of volatility in the nineties. At the end of the nineties they stabilized. At the same time there was a permanent drop in the value of interest rates. Households responded to this stabilization and the drop off interest rates by higher demand for credits (Černohorský, Serdarevic, Teplý, 2010; Hronová, Hindl, 2008) ). Financial institutions made use of this situation and reacted by improving the quality and the range of the offer of services (Ministry of Finance of the Czech republic, 2009). Besides the influence of interest rates a series of studies have proved a significant influence of the GDP, PX50 index or investments on the demand on the Czech credit market. On the other hand the supply of bank institutions is a function of deposits, industrial production, interest rates from credits and classified credits (Stavárek, Vodová, 2010) .
The phase of an uninterrupted growth of household indebtedness has lasted already since 1998, however a significant increase has been observed since the year of One of the main reasons for increasing household indebtedness is the inability of households to create their own savings. An important indicator of the level of household indebtedness is the comparison between created savings and debts of households. At the moment households save up less than they used to in previous years. While in the nineties Czechs belonged to the thriftiest nations in Europe, the pace of the year-to-year growth of the volume of deposits with banks has definitely been slowing down Newbold, 1991) .
People have different possibilities how to increase the value their savings. The most common method which increases the value of the savings deposits is to capitalize savings into bank deposits. The values of the volume of household credits and deposits for the last 19 years obtained from the Czech National Bank manifest an increasing trend of the volume of household credits and deposits ). An estimate of the development of credits and deposits of households in 2012 and 2013 was carried out using the trend function. The prediction was carried out with the significance level of 5 %. Based on this prediction executed in MS Excel program the values of estimated volumes of credits and deposits of households given in Table 1 were identified. The values are given in millions of Czech crowns. A transparent graphic representation of the development of the volume of deposits and of the volume of credits in 1993-2011, including a prediction for 2012 and 2013, is presented in Graph 1. The graphic representation is supplemented with trend curves that indicate the predicted development of the volume of household deposits and credits for the period of the next two years. Based on the calculation of the determination index the quadratic function was chosen as the most suitable trend function. The determination index states what part of the variability of the monitored values can be explained via the given model. The value 0.986 therefore means that the reality of the development of the volume of deposits is described with the probability of more than 98 %. The determination index for the development of the volume of credits amounts to 0.9845 and thus the reality of the volume of household credits is also described with probability higher than 98 %. Therefore the chosen trend function appears to be very fitting for the development of both monitored indicators.
The quadratic trend function of the volume of deposits has the following formula: y = 1890 x 2 + 32543x + 343248 Using this quadratic trend function the predicted values of deposits for years 2012 and 2013 have been determined. For 2012 a rise by 5.9 % is predicted, which means the total amount of 1,750,108 million Czech crowns deposited by households with banks. In 2013 the volume of household deposits should rise to the amount of 1,860,141 million, which represents a yearto-year increase by 6.3 %. The quadratic trend function of the volume of credits has the following formula: y = 5414.4x 2 -50718x + 185504 Again, using this quadratic trend curve, the values of credits for years 2012 and 2013 have been determined. According to the prediction credits in 2012 should amount to 1,336,904 million and a year later already to 1,508,176 million Czech crowns.
The developmental trend of both quantities is clearly depicted in Figure 1 . Quadratic regression lines for credits and deposits have been approaching one another in recent years, which mean that the volume of granted credits is getting alarmingly close to the volume of deposits. The prediction for the next two years indicates that the current trend will continue. were used for the analysis of indebtedness -these statistics monitor the economic activity of households and provide information about their expenses and the structure of consumption. Analysis of household indebtedness was executed from the viewpoint of the income and age structure of households.
2.1
Analysis of indebtedness according to age groups The family accounts statistics divides population according to age into six groups. Young people up to 29 years of age belong to the first group, the second group is made up of people The diagram shows that credits are used to the largest extent by the group of youngest persons, i.e. people up to 29 years of age. This finding is not in the least surprising: these people have not managed to save up financial means within their short lives and simply need to borrow money to secure accommodation and furniture and electronic devices for their flats. Credit growth in the years 2009 -2010 in the group of 40-49 years was due to the growth of unemployment in this period. On the other hand, the group of the oldest people, i.e. people older than 70, has been borrowing the least every year.
The ability to save up is attributed by most people to older age groups. On the other hand the large volume of credits is not surprising with young people. However we can verify whether the aforementioned is really true in Figure 3 that shows how much a person from any given age group managed to save up in one concrete year. The fourth age group has clearly been managing to save up the largest amounts within the monitored period. People aged 50-59 saved up most in every of the monitored years. One of the main reasons for this can certainly be considered the fact that these people are approaching retirement and so create financial reserves for their old age. The same applies for the category of people aged 60-69, in which the volume of savings is significantly growing.
The amount of savings on the part of the group of the youngest population in years from 2007 to 2009 is striking. Within this period this group managed to save up the second largest amount of financial means out of all age groups of the population. Due to the fact that the same age group borrowed the highest amount of financial means in the same period this finding is surprising. It seems that young people do not neglect the need to have some means available, in case they have unexpected expenses, and they always find some means to create reserves.
Analysis of indebtedness according to income groups
The analysis of indebtedness according to income groups utilised the division of households according to the amount of the annual net income per person. Using this criterion Czech households were divided into ten groups, so called deciles. Thus the group "the lowest 10 %" represents the group with the lowest annual income and the group "the highest 10 %" logically represents the group with the highest annual income per person. For every group the upper limit of the annual net income is defined via which the group is specified (Czech Statistical Office, 2011).
All groups, including their upper income limits in individual year, are depicted in Table 2 . The volume of credits granted to the individual deciles is depicted in Figure 4 . The values represent the identified mean value per person from a given group in CZK per year. 
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The figure clearly shows the high volume of credits accepted by the group "highest 10%", which borrowed the largest amount of financial means out of all groups for the monitored period. The main reason why groups with high incomes become indebted may be their high standard of living. At the same time these individuals demonstrate, as a rule, high creditworthiness and are able to pay off their liabilities properly and in time. These people are desirable clients for banks and therefore banks are willing to provide them with credits.
On the other hand groups with low incomes created lower debts within the monitored period. For instance the group "lowest 10 %" borrowed the lowest volume of money five times within the monitored period, if we compare this group with the other groups. The cause of this is again the standard of living and creditworthiness, this time the low standard of living and low creditworthiness for bank institutions. Figure 5 depicts the development of the volume of savings in all monitored income groups for the last eleven years. It is obvious that the groups of population with high incomes create the highest savings every year. The first place belonged to the group "highest 10%". Even though the groups with high incomes contracted significant debts, they were able to save up considerable amounts of financial means.
Cluster analysis
Cluster analysis is generally used to assign units into groups (clusters) so that the units in the same group are more similar to each other than to those from the other groups. Cluster
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analysis was used to identify whether the use of this method on the basis of the known quantities will group together groups with a similar amount of the mean annual income. The objective is to identify whether the amount of income is related to the use of credits or to the ability to create savings or whether the amount of the mean annual income does not influence the volume of used credits or the ability to create savings.
Median values of mean annual incomes, credits and savings of the aforementioned ten income groups were calculated for the needs of cluster analysis. The values of these quantities are given in Table 3 . The following statistical calculations as well as the graphic representation were created in the statistical program Statistica 10. The first step of the calculation of distances between individual objects, i.e. income groups in our case, is the calculation of the Euclidean distance according to the formula: (Newbold, 1991) 
In our case X ik represents the value of the k th indicator in the i th income group and X jk represents the value of the k th indicator in the j th income group.
The first step for cluster analysis is to calculate a distance matrix D=   ij d which is symmetric and expresses the distance d(X i , X j ) between individual couples. The higher the identified values of distances are the less similar the given income groups are. Another step of cluster analysis is the selection of a rule based on which clusters will be created. Out of several methods of clustering the method of complete connection of groups was selected. The procedure of clustering, including concrete distances between elements, is depicted by the dendrogram in Figure 6 . The dendrogram represents a graphically clearly processed output of cluster analysis that provides information on the course of the grouping of analysed groups.
The axis x gives consecutive numbers of income groups and the axis y gives distances between two grouped objects. Individual clusters characterise income groups with maximum similarity in the set factors, namely the volume of credits and savings. Gradual clustering created nine clusters. We can say that two carrying clusters were created that gradually put on other income groups and entire clusters. The smallest distance between objects was identified between objects P_3 and P_4, thus the third and the fourth income groups created a cluster and it can be said that these groups are most similar to one another in the monitored indicators. The program Statistica 10 continued the grouping of income groups in this way on the basis of similarity of median values of incomes, credits and savings. At first sight it is clear from the dendrogram that groups with low incomes grouped with other groups with low incomes. The situation with the groups with high incomes was similar. The last step of cluster analysis was clustering of the income group 10, that is, the group with highest incomes, to the other groups. A great distance of this group from the others is quite clear from the diagram at first glance, which indicates that this group is considerably different from the other income groups.
Even though cluster analysis linked all the income groups into a single final cluster, there is a significant distance between some groups. Income groups of similar mean annual incomes
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Distance of the connection really clustered together first, which shows that the amount of annual income of households influences the volume of their credits or deposits.
Conclusion
The volume of bank deposits and bank credits was regularly growing within the monitored period. However the amount of borrowed financial means was growing significantly faster in recent years than was the case with deposited financial means. The largest excess of saved financial means over the borrowed financial means was recorded at the end of the nineties. Nonetheless the beginning of the new millennium brought a period of a significant increase in indebtedness and the year-to-year pace of growth of credits was approaching 30% in years 2002-2007. In the following years the year-to-year pace of growth of credits was not reaching such high values. However a decrease was also recorded for the year-to-year growth of household deposits with banks. It has been identified that the development of the volume of credits and deposits in the last year of 2011 followed the trend established in the previous decade. Furthermore it has been identified that the volume of granted credits is getting alarmingly near to the volume of deposits and the prediction for years 2012 and 2013 has shown that this trend will continue in these two years.
The analysis of household indebtedness from the viewpoint of income has resulted in many surprising findings. A substantial part of the volume of credits during the monitored period was granted to the group with the highest mean annual incomes. However at the same time this group managed to save up significant amounts every year during the monitored period. This combination of high volumes of accepted credits and high savings sets this group apart from the other income groups. The divergence of the group with the highest incomes from the other groups has been verified by executed cluster analysis. This analysis has also confirmed the dependence of the volume of used credits and the amount of deposits on the mean annual income of households.
From the viewpoint of age credits were used to the largest extent by the group of the youngest persons, i.e. people aged up to 29 years of age during the followed period. On the other hand the group of the oldest people, that is, people aged 70 and more, were borrowing the least during the monitored period. The analysis of savings has shown that the group of people aged 50-59 was creating the largest savings during the monitored period. This may be mainly explained by the fact that this group is approaching their retirement and so these people create financial reserves for their old age.
